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PROBLEM TO BE SOLVED: To inexpensively provide a semiconductor device of a BGA structure, a 
semiconductor device of an LGA structure capable of preventing a crack at a solder ball due to a impact to 
be propagated from a printed circuit board, when a dropping Impact test and a temperature cycle test to be 
conducted in a state of mounting on the board and a method for manufacturing it 

SOLUTION: A resin sealed part 22 is formed by covering a semiconductor chip 21 and a connecting lead 23 
connected to a pad 25 of the chip 21. The lead 23 is bent, a silicon tape 30 is adhered to its end, and the 
tape 30 and a lower surface 22a of a resin sealed part are opposed through a gap. Further, a land 12 is 
formed at an end of the lead 23, and a solder ball 28 is connected to the land 12. 
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miz>'V:iyT-r3 0i)Wf^tix\'^hfzisb. 

y-K 2 3<05fe«S5*«ffil!l^ihg52 2iOTffl2 2 aCS 



$t±m2izmi-iw^mm-tzbi}fT^t<o 

x\ ^<oKmizxmm±^2 2t-t^^m^^-j)^2 8 
izMhhmm&m-h^btiK'ti, ztnzx<o. m 
m'j-v 2 3m^m^zX'}xmmmLitix 

■rizbm±-ti^bm'^h, 

[00491 ^ri3. mimmmi<z)5\^Xi±. ^f^Wi-y 
r 2 1 Oiffi^ifegPlcaiScffliO/N'-y K 2 Sifim^^tl. 
i|iBa^-/l^2 8*«miiii*±a52 20TB2 2 atOT^Ttl 

=5:v^, OTtcfl!ic7)|ltSBa|S:iJiBfl-ri.. 

[00501 mmt^m<^m2mt&mi.zmBGAm 

m<7)^i^^S.i:7fctmX'h -5 T , ( a ) (i^ftccOSrffl 

a. (b) ii.^mmmx'hh. ii4 (a) , (b) tc 

t3V^-C. m (a) ai/ (b) t|slHl!)Wi|i|-1?-tSr 
ftL'C-t<^eiHB^:SiaB»i«l»'ri.. 114 (a) 

(b) i,z7fitxo^z. :^mcr)m2mtmi>zmBGA 

mmCO^mii\!^m2iZ)5\,^Xii. ^#^-yr2 1<0± 

m^mzmw!.m<7)^-^y h 2 5*ggjs$tiTt5 0 . .1 

•y H 2 5bmmV~V 2 3mm - H 2 3 a tJiy 

^2 6 ^^trmmwicg^^^ii-cv^i. . 
[0051 1 *ilS60!li-t5v^TJi, r';ybSB*l»R{c 

i^i^ic, r y y MEi8S«*>^.^ffl4<-;i'2 8tc;ejfit 
y - H 2 3 tfOWtt^i^t i 0 pRiRSni. 
fcib, ^Ba;K-;P2 8 iZ^ =>'y7 i)^m.-ti CI b im± 
•rt^ibifiX'^l. 

[0052] tt:. ruyhSMmmt^(3^mif^-)V2 
8 dzimtim^ifimi^ u - h 2 3 <^wmmi>zx -o 

<7)9im^izmim^$i±^ 2 2 <^Tm 22 ab (7)m 
stc^-';3yr-T3 otmft^ii.x\^i>fcib, mim 
y - H 2 3 <D^mmmii±^ 2 2 <Drm 2 2 a k s 
Jt'o-f. i'>j3yT-r3 0*<i!tl). c:<?D3t«>, tSBl 

tt±g|52 2 tej)Ki-|.ffi^«riSHX-n.:: t *^'-C# 

T% -ec^RWt^cfc Offll§ftji:g|52 2A»<i>i|iBa7K-;P2 8 

iggffl'J-H 2 3<^3¥ttS9^fc:J:oT t«f»&iSiRL#ti 
^rV^J^tfcv^-Ct. ^H^-;W2 8K^'7«y^'*<f64 

C: i: €: ESih-t I. Zb^'^l. 
[00531 ZffiX 0 {:lSfiK§iX^II2||iS0«COBGA 

m^(r>^i^mM.2l,z}i\>^Xi>. mimMmbmMk<rf9l) 

^im^btf^x'ti. 

[00541 m5ii:^mcom3mii&mmiBGAm 

0. (b) limmmmx'hi. ms (a) , (b) 
iiv^T, HI (a) m (h) bm-^um-mri 
nix^mm^j:mmimi-h. 05 (a) 
( b ) iz^tx 0 ^mm 3 mmmi bga 
ms^ff)^mm3iz}5\^xii. ^^m^riKor 
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•y K 2 5 1 mm - K 2 3 <D(*ra5 y - K 2 3 a t {i >? 

2 6 tT«^Wfc«i^§flTV^?, . 
1 0 0 5 5 ] ^fc. WTtcS^-f J: 0 -ascoiS^ 
*<millSfi0iJi:a^r^. l*lg|5'J-K2 3a<0±ffli:fflli§ 
it±^22<7)±m2 2 b tOgBSHi 1 0 
f-yr2 1 OTffli:®lilt±gl52 2<7)T®2 2 a i^OiS 
mil 5 0 Mm, SViNI«c^-/7-2 1 Wfll!lffii;«^2 
3 c i; <7)*¥:^l6l<OSEIS{± 6 0 0 « mX'* & . 

[0056] ^mmmi>zi5\,^xii. r*j y hm.mmz 
®EB#tc, ruyMEi^«^*»^>¥ffl^-;P28WEifi-r 

'J - H 2 3 (Dm^iZ i 0 ©IRS M 
3ti6, ^Ba^-;P2 8fc^'5-y^*«l6&-rSC:fc^|ISih 

[00 5 7] ruyMasa&tg*>^i|iffl;K-;i/2 

8 WEffi-f I. ff U - h' 2 3 OWI^Jg t i -> 

fflCj/y3VT-r3 0*^{t/i>nT<<^?.fci^). mm 

U-V23 (r)^mmmi±^ 2 2 (dtw 2 2 a 1 1 

!t/c>-r, v'j3yT-r3 0j!)>'S/::-2., ::cOity>. mm 
$t£^ 2 2 KSJS-f S««*iSJR-f 5 Z b-b^X^h<7) 

x\ fcomnzj^ K)mm±U2 2*>^>^ffldf-;i/2 s 
^zMhmmiSim-f?> z t ifix'^ zixizx'o.m 
mv-v23(Dmmmizji'oxmmmfSLt^it 

[oo58]^oj:^ m^wzw. 3 mmm<r) b g a 

[0059] 06 Ji*^BJcom4|IMMtf«^ B G A« 

'^<r>^mwm.^^tmmx'hh. meizm^x. m 
I {si)m{h) tn-^\zm-'m^^Lx^(r) 
mm^mmi^th. ii6cs^ti:3fc, *iibjco^ 

4Mfe01JtC^.5 B QAim<^^{l(^W.Al,ZiiUX\i. 
Wm U-H 2 3 Oj'hSS'J- H 2 3 b(±ilBiltil:g|52 2 
*>^>®aiLSfOftlf<i>il. m^m22<r)±M22h 
(D±:fr(cSBa$iiTV%?,. ^fc, 3'|-gB'J-h'2 3bc7)^ 
flg^iSP 2 2 «D±® 2 2b {c*f|4il-ri, ffitcJiv- U 3 y r 
-rSOiiftSOWt'c.fi.TfeO. ^'H35U-H2 3b<03fe 
agptcJi*^ 5V H 1 2*^'J^B£$it, zey^VY 1 2fc 

[00601 Z<7)i: 0 i<zm^^ixtz^m^>,zm^Am 

imr>^Gm'k<^^imm.A\izii\^x\i. ^if^- 
)V2B mm^m 2 2 cnh-niizwMth z t *>'T'# i. 

[0061] 07 {i*f|BB<7)^5|6StMt«S LG A« 

m(r)^mmmi:^-mx'h ^x. ( a ) mirffigi. 
(b) mmv~\'cr^m^7Frrmmx'hh. m 



07(a), (b) ai^asCiiV^-C. HIJbSS 

3 tcs^tm 1 mmmt n-^izim-mi^ntx 

[ 0 0 6 2 ] 07 ( a ) \,zm^ 0 tC, *^Bj£^^5|| 
iSW^^^SLGAflB§cO^«^a5tefcV^T{4, 4^ 
ftf--yr2 ISr^rLTtJO. ^c7)^^f*f->y7-2 1 0± 
:&fcmffl<^«i^ U - H 2 3<Ortia5U - b' 2 3 a*Siii 
SI#:f-yT21<0±BSi:WfcLTSB§$itTV\S. CI 
C7)ij£^ff:^ .y r 2 1 1 ^tiglffl U - H 2 3 c7)|^gP U - K 2 
3 a tfiS^ 'J =»y^X«4x<-K:^f 
^x-7-2 9{;iOSifilS$ixTV^|,. i^::. ^ft 
7 7-2 1 CD±li**fc}KB£$il/c1^1iiO>'N'>y H 2 5 
y - H 2 3 - H 2 3 a t « -\'2 6 

[ 0 0 6 3 ] * ¥*<*:f-yr 2 1 , fiSSfT-r2 

9. tgilffl'J-h'2 30l*llfPy-K2 3a, >'^'■y^'2 5 

'm'7^^2(>\mm.%im^mm2 2m^^hx 

V^l.. MK, g^U-H2 3cO^)«U-H2 3b{i« 

]ii«±ai2 2*><i>®aiL, ^'hjg{c?ijo-ct)fOfttf'5>n, 

'?•c7)5feSg|5{4®Jil^Il:SI52 2c7)Tffl2 2 aOT^^tPfg 
■r§^l-gP'; - h' 2 3 b L3cSt5fe«gEc7)fiS5^x. 
TES^iXTl/^S. 5rt>, ^1-li5y-h'2 3b<Ojaj|Wjh 
1352 20Tffi2 2 atC?t[6]-r.5ffiWiT®2 2 ai:« 
g-*UTfcO, «»tttt-r. i^'J3yr-T3 0*5ft!i 

•? #Jt ^fiT t . ^f-fp >; - K 2 3 b {I^(i^^f^6 ^ # 

U - H 2 3 C7)§ieg|i2 

4{4ia7 (b) CTK-ridt, n®^^^^fiyg§^^■cv^ 

mtf, C:<?)nigfOl:@li3 0 0/im, ^§{i2 0 
Q)xmXhh. tuii. 117 (b) tt^ffl>;-H2 3<0 

[0 0 64] ^Srii, i^mm,zii\\X\t. if^U-b' 

2 3 C05fe«g|il-m$ ^tit 5ISg|5 2 4 S: nMI^ Lit 

i)K m\zzfi\zm:^'^tihh(r)X\t^£<. asic^^tJ: 

ai:, ?®egE2 4aSr^a6, mtM. i:a*»'3 0 0;t/m 

3 2 4a ^wmm^i^Mx \ . 

[0065] ^mm\.Zii\.yX\i. m!>^}-Y 2 3 btC 

^-^timt. mm')-Y23<rmnu2A^v\m. 

\>zm^tzt\zi.y)^ ttz. Wm')~Y23<7^ 
gB2 4a^:P3J^m»L, tS^ffl';-h'2 3^iE^ 
mm\,zWLT\fim^\,zmm-hZbf.zi:^ . rvyh 

m^izmm tf^^mx-ff o nTmmm^mm. 
■9-^ 9)vumi,z. r^y hmtmn)'h^m^24: . 
24Mz^mtimiimmv-Y23mmmiz 
X'ow^tih. ;<5D/ci6, {4^yi;^^-7^2 8Jo^tl. 
c: t fcil. ax ^<0±#^:ftIt■C^±^/i;^^-;^2 8 SrfiS 
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[0066] ifc. rUyMliSS«*»^>^SI52 4. 

2 4a 2. mmmmm u - f 2 s <o3¥i4^^}gi: 

2 3<^5feS|ga!tCt}{tl.lSlli*f±gS2 20TS2 2 a fc^O 
M|6lW:xU3>-T-7*3 0*^iS{tfe<lTV>2.f>:*^. « 
igffl y - K 2 3 c7)5tffig|5*i^Sg*f±a5 2 2 cOTM 2 2a 
tS/i'^>-f. v-'jnyr-^^OdW^I*. Cc^Jt*^. 

<7>X\ -eoRI&i: J: 0^iilf*±gP2 2*^^>§^^gi52 4 . 
2 4aiiJai5l.ff^^fiSi-|.Ci:*^T'#S, ititJ: 
•5. g^MfflU-H2 3c7)5ltt^lcJ:->Tt>ffil?^®iR 
L#n^V^Ji^t:l3l.^-Ct>, 51^19524, 24alC^7 

[ 0 0 6 7 ] J: d 5^ 

t'jiMon 1 ;^sii4 ^jfiMtcs^-r B G Aim.<^^MW 

2, 3> 4i:|5|^<:oS&*S:#?.ii:*^'f&2.« 
[0 0 681 SLTt. *IIMWcfcV^-C{4, Wm')-Y 

U22ff)±M22 3Lt9\^^)-Y2 3hffrmbC0im. 

ffi)li|}±SB2 2<?)±ffi2 2a^tiiEffl 
'J - h' 2 3 c?)5§eS 2 4 1 cOMKift;*: 1 0 0 0 At m , 
:?^A'l l<7)i|iUi:2 0 0/zm. i'hSB'J-h'2 3b<0Tffi 
ttSMfflU- b* 2 3iO?^li52 4(?)Tffii:«0gBi{4 1 0 

[ 0 0 6 9 ] iXC. *%Bfl0^5||WJW*S LG Affi 

•S. *^Bflc^^5^MWc^l.LGA:Sjt(7)it^f!tciia 
50i5jt:^tCfcV^T(4, J'l-|[15'J-H2 3bc7)5feffig|5tC 
5lieg|524l:x.yf-yirtcJ:i5fiS**3 0 0Atm. iS§ 
*S2 0 0/zm<7)m«tCjgfigL, .Icr)^hg|5U-h'2 3b 

[ 0 0 7 0 J immmcom^miz}5\,^xii. mmm2 

a. 'J - H 2 3 b cr,mmm.m*^ 3 O O m 

H 2 3 b $:a(f jDlL-Cie^SMMt 1 0 0 mff LT 

[007 1 ] 



[ 0 0 7 2 ] i;:^. ^Mffl'J - \'<r>9imii<z^W^m 

hmm^'>zmmifzmx'rTomTmmmmmi& 
mf^ ^fvwmiz. r u y hmmLi^^^^m^zm 

(7)±^mt. fi3XhT'BGA:Kji£7)it^*gSi:|SI 
[IffiOfSm^rlMHB] 

im 1 ] 1 mmizm e g AAutco^f* 

^l^S^-f ll-C* o -C . ( a ) {4^*«0Br®E. ( b ) 
[02 ] :^Wncom 1 IISI0>JK«S B GA^jitfO^f* 

mmi^tw-mmx'hi, 

[13] ( a ) ( d ) {4*^BB<0|| 1 HitWtCffiS 

B G Alt ii<o^f*^S<?)l8ji^r»S:X^t=:S^-niliaii 

[04 1 *^aB«0m2^tWc^l. BGAffljic^)i{i^ft: 
imi^tmX'h-oX . ( a ) {±^*<7)Bf®0. ( b ) 

ii.mmmmx'hi. 

[05] *^BJoll 3 I. B G A«jtc7)^^«s 
^{l^S^-r0f*)-5t:, ( a ) {4^f*c<7)|Brffi0. (b) 

[06 1 *»Bflc7)SI4|ISfeMK«'l. BGA^^fiO^fr 

[07 ] *fiBa«m5iyswcffii. LGAflijtco^* 

SSSrS^tHT'J) o "C. ( a ) {4ffliffi0, ( b ) <4g?M 
ffl U - HcO|ISg|5S:*-rfim0-C$) I. . 

[08 ] mmm u - Yc^^^co^mi^pt^wmx- 
tmmx'hh. 

[01 0] 7|^BI#flFUSP-5, 6 7 7, 5 6 6lira* 

B G Amm<o^m»^w.^9ik-tmx'$>'ox . 

( a ) {i^ffl. ( b ) l4»iffi0T'S)l. . 

[0111 ^^¥9 - 2 1 3 8 3 9^^Jimz^Wz 

BGAW^co^ims.imm'vh^x. {a)m 
m (b) mmmx'hi. 

1,2,3.4,110.150: BGAlfJicO^ftc 

5 ; LGAmm<r>^mm. 

1 1 ; rJ^'f A' 
12 : 

21, 71, 1 14, 151 :iti^ft:^«y7- 

22, 72, 1 26 ■,mm±m 

2 2a; ffiBl^^it:a5^7)TtB 
2 2b ;»t)|§tt±SI5<0±il 

23, 73, 1 1 5 :immV'-V 
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23a. 73a. 1 55 ; I^IS5U-H 
23b. 73b ;mV-h' 
23c 

24. 24a 

25. 75: 1 18. 153 ; A'^F 

26. 76. 1 22. 1 54 ; 
28. 128. 1 5 8 ; ^ffl.-K-yl/ 



29. 79. 1 52 ;ffi«T-r 
3 0 ; i^VayT-r 

5 0 ; mi^mm 

140 ; y^^^vY 
156 ;±A'»y^r^>^'# 
157;T^^y^-S/^^ 

169 .-ruvhiss^ 



111 



1 : ^)S«m 
11 

22 ;«JM}jfclP 
22a;ltMjap0Tfi 

23:«iWU-K 

23a;p»i«y-K 

23b:^«»y-K 

23c:«ll 

25 

26 : s'-f-*' 
28 : #«3J<-A 
29 

30 JS'yai'r-'T' 





5: LGA^imtf>*«<Wft« 
23;iaibffiy-K 
24. 24a;$»«is 



fH2] 




1 : 

21 ;*#*U>^y?^ 

22 ;MmidP 
23a ;^IB!^-K 
23b;^«y-l« 



25 
26 ; 

29 ; mr-^ 



ime] 




12 ; 9>K 
21 

22:«tm^« 

22b;wamik«0)j 

23:«m!;-K 



25 ; K 
26 : ^'TY 
28 : ^S7t(-;u 
29 

30 : t^ii^ 
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[03] 




22:INmib«i 23b:^«y-}« 29;|(Ml7--r 



[ST] 




[04] 



11 ; ^>f 

12 :?>K 

21 ; ^m^-y-^ 

22 :«mit«P 

22a ; «ji»tifcl?nTB 

22b : mamsk»citm 

23a:rtijy-K 
23b;Wy-K 
23c:ftff 
25;/<yK 
26 ; !7-f Y 
26 ; ^n'R-zb' 
29 ;«^-7* 



23 23c ^/**2j5 { M 




lb) 
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m5] 



3:' 

11 ;4»'<*'t 

12 J fVK 
21 ; 

22a;«mifc«0)TH 

23a .rtmu-K 
23b:#Mptf-K 
23c; M 
25:/<*K 
26 : 0^^ 
28 ;'^Bj«-/i' 
29 

30 : s/yai/^y 



23a 



(a) 

26-1 
25- 
3- \J 



72 73a 



22 




23 



2150-^ 



29 I 2.25"^^ ^^2B 





71 :^mt>f'i^:f 

73;«iMjy-H 
73a;rt*i/-K 



73b : Mif- K 
75;y«yK 
76 ; 9^^ 



[010] [Bin 




151 :4sH#^^y 156 :±^<9^-*J^ 

152 ; iWf^^ 1 57 : T/<f <r-«*r 
153:/<vK ISB^I^ffl/K-n/ 
154 1!?-^-*' 169:-:^y:/hKIUyR 
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[SffiB] ¥«1 2¥2^14H (2000. 2. 1 

4) 

imk b t&m^m i x« 2 {ciefi<^B g A8Kt<o4^ 

7 vi/zi^n^ix hbmz. mw-^-y Y<r)mmco^^yr 

b . mti^i^^ 7 T^mmtmm±^b , mtsm 
mv~ }'mMmzmmtiti^u b s z b 

7 vi,zmm^ti hbmz, mmLmcom'Mtui^ 
m±^b. md.mmo-}'^mmzm^wzmm 
g, 

zbimbi-m^5Xii6izwsi(nLGAmm<7) 
^x^^ijmzarrimii^tixK^tzbmwib-t&wm 

LGAflijicO^i^fil^S. 



tmm±s^bmi■^m^zmmttmif^tlx\,^^z 
b imib -tm^m 5 m. 9 <ov ^-rii** i «tciE«co 

iifz%,(r)X'hhZb%:m.bthWim\ Ol=ieit<OL 

GAimn^mi^w.. 

mm\ 2 1 ^mvr<nn-, Ybwm')-Y 

^{zmthTMb. mimmv-vmMm^. 

Mmtif'o'&txmb. mmm^j-vcoftm^z 

m^^~/\^mif^xmb. ittizb^mb-t^ 

BGAmmcomi^mmmmm. 

imm 1 3 ] v - i^mmnzmm 

tmm±§^bnf^i-mizmmimfixmi^-t 

hZbmWLbtm^l 2tiei8cOBGAffijS<r)^ 

mo- vm&c^^^ izmti xmrniz , mimm. 
ffl u - v<7)m^<7im.izmMmmm^i'r?>xm'h?> 
zbiimb-ri,m»mi 3^zm^<^BGAmm(^^ 

im^ 1 5 ] 7 r<7)yN->y h' ts^iffl u - H 
b im-ttxmb . mima^i- 7 rmmtmiM 
m±ut:m^tixnb, mtmmu-i^m&m 
^mmthxnb. mmmmv-vmmmt 
Mii=ffO)5-tiSi:. mSdmmo-]^<Dmmz 
^^mm-txmb. srWts^fcs-^iattsL 
GAm^cTi^w-mmmmum. 

1 6 ] mtimm v - m^mzmm 
simm±ubmtmi>zimmwLm xm^^t 

IZbmWibtm^l 5izsiM<^LGAm.<^ 

[ mm. 1 7 ] wmmmmmfixma . mimm 
m~\'m^<n^^{zwrthxmcomz. mwm 
m~vmm<7)im^zmmmmmf^xmT$>^ 
zbimmbtimmi 6izmm<^LGAimmm 

cit^Ji 1 8 ] mmmm 0 - m^mu^z^m 
mm-ixma. mmmmv~Y(^9t^i:i^-y^y 
^izxmmmzm-thxmx'h^zbimLb^h 
if^i 5iizm^<r)LGAmm<r>mim9mm 

mm 1 9 ] miwm u - mmmz^ui 
xmvhhzbiimb-rimmi stieiicoLGA 
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mm 2 0 1 mmm u - Kc?)^sa5t>6o # i 
ism. 

mmmmE^] 00 16 

[00 16] 

(Tm^wmmi. ^Wi-vrt. cco^ji^fr^-zr^o 

im.mm.^] mm 
mmms^] ooi? 
imm] 

[0 0 1 7] 2ti:f|B^fc«SBGAflBtc;)ifi3l*il 
[1iiE^t««S=S] BSfflg 

[WEmmm] 0 02 1 

[fflES^ffi] ^ 
[ffiiEl*)§] 

[00211 :^nmzmLGAm.<Dmmmi. 

^tmz, tilfi/N'-y h'<OR*tffl!|cD^-yTffitT-^gSig 
[¥StfiiiE5] 

immmB^] 0022 

[fflGE:fr«I^ 

[mm: 

[0 0 22] tfz. ^ffeHfllt^l. LGA«jS(^^«5^ 



immMkm.^] mm 
imMms^] 0 028 

[0028] *^HB{c^l. B G Affi3icr)iti^{!t:^acr)i{ 

iMima. - -y 7-<^A->y F t v~¥t m 
mm-iJMb. mmmv~¥mM(o^^^zy) 
mmtxnt . v - v<7)mmzmrf^ 

mmmm^] mmm 
mmMmB^] 0031 

[wtm] 

[0031] *%HB(c«6 LGAim(r>^immm 

m-ma. ^«*^-y7°<^A°.y vbt$mu~}^bm 

mm-i>xub. msmmu~vm^<m^izm 

icjf*))ii-isi:, mMwmU'-Y<^^mmz^3 
mmixmb, iti-hzbmmbt^. 

[#MffliE8] 

mmmB^] 0071 

[007 1] 

mmm^] \:j±nmLtzi.oi,z. ^m mGkm 
ikmmwm.^ zi.tij,i. r^}>vmm.\izmmLtt 
mro'^mmm^^mm.-^^ ^ivum^f^z. 
ro yhmmm&i'i^m^^-Mzmtmmim 
mo-vm^s^izxmu^ixi. ztuzx^. ^ 

[#MffliE9] 

[ffliE«««s^] mmm 
{wmm.'^^\ 0 0 72 

[ffliErtsi 

[0072] ttz. *imfr> L G A«iio¥gytf^g 
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